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Objectives: The goal of this study was to perform an economic analysis of a primary stenting with drug-eluting stents (DES) compared 
with bare-metal stents (BMS) in patients with acute myocardial infarction (AMI) admitted through an emergency room (ER) visit in Korea 
using population-based data. 

Methods: We employed a cost-minimization method using a decision analytic model with a two-year time period. Model probabilities 
and costs were obtained from a published systematic review and population-based data from which a retrospective database analysis 
of the national reimbursement database of Health Insurance Review and Assessment covering 2006 through 2010 was performed. Un- 
certainty was evaluated using one-way sensitivity analyses and probabilistic sensitivity analyses. 

Results: Among 513 979 cases with AMI during 2007 and 2008, 24 742 cases underwent stenting procedures and 20 320 patients ad- 
mitted through an ER visit with primary stenting were identified in the base model. The transition probabilities of DES-to-DES, DES-to- 
BMS, DES-to-coronary artery bypass graft, and DES-to-balloon were 59.7%, 0.6%, 4.3%, and 35.3%, respectively, among these patients. 
The average two-year costs of DES and BMS in 201 1 Korean won were 1 1 065 528 won/person and 9 647 647 won/person, respectively. 
DES resulted in higher costs than BMS by 1 41 7 882 won/person. The model was highly sensitive to the probability and costs of having 
no revascularization. 

Conclusions: Primary stenting with BMS for AMI with an ER visit was shown to be a cost-saving procedure compared with DES in Korea. 
Caution is needed when applying this finding to patients with a higher level of severity in health status. 
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Primary percutaneous coronary intervention has been es- 
tablished as the treatment of choice for patients with acute ST- 
segment elevation myocardial infarction (STEMI) which is a 
sub-class of acute myocardial infarction (AMI) and usually re- 
quires an immediate intervention [1 ]. Patients with STEMI usu- 
ally admitted through an emergency room (ER) visit. The use 
of bare-metal stents (BMS) has been associated with improved 
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clinical outcomes by reducing the risk of reocclusion and rein- 
farction compared with balloon angioplasty [2]. However, the 
risk of restenosis remains higher with the use of BMS, and the 
use of drug-eluting stents (DES) is expected to reduce resteno- 
sis [3]. 

In a recent meta-analysis of 14 randomized controlled trials 
involving 7654 patients with STEMI, the use of DES significant- 
ly reduced revascularization compared with the use of BMS 
without increasing mortality or stent thrombosis [4]. DES, 
which were introduced in 2003, are more often used relative 
to BMS in South Korea compared with other countries, and 
DES have a higher purchase cost than BMS. Haifa decade has 
passed since DES were introduced, and there is a need to 
weigh the clinical benefits of DES versus BMS against the re- 
lated real-world costs. 

For this reason, the objective of this study is to perform an 
economic analysis of DES compared with BMS in patients with 
AMI admitted through an ER visit from the perspective of the 
Korean health care system using real-world data. We aim to 
evaluate the comparative value of DES and BMS given the 
higher purchase cost of DES and lower probability of having 
revascularization after inserting DES vs. BMS. 
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Figure I.The model structure shown in the form of a deci- 
sion tree. STEMI, ST-segment elevation myocardial infarction; 
DES, drug-eluting stents; BMS, bare-metal stents; TVR, target 
vessel revascularization; CABG, coronary artery bypass graft; 
Balloon, balloon angioplasty. 

though most STEMI patients require an emergency procedure 
and revascularization occurs within one year. The outcome 
measure was a cost difference in 201 1 Korean won (KRW) cur- 
rency. 



METHODS 

Model Overview 

This analysis modeled the clinical pathways of patients with 
AMI admitted through ER visits and receiving DES or BMS to 
estimate total incremental costs between the use of DES and 
BMS using a decision analytic model (Figure 1). We assumed 
that any repeat intervention within one year of the original 
stenting procedure was due to restenosis. The target popula- 
tion was patients with AMI admitted through ER visits who 
had received stents for the first time, who can be presumed to 
have experienced STEMI. We used a cost-minimization ap- 
proach because the mortality, which is a major clinical out- 
come in this population, was not significantly different be- 
tween the use of DES and BMS based on a meta-analysis in a 
recent systematic review. This meta-analysis with 7654 pa- 
tients from 14 randomized clinical trials found that the prima- 
ry clinical outcome of death was not significantly different be- 
tween patients using DES and those using BMS for STEMI (rel- 
ative risk [RR], 0.88; 95% confidence interval [CI], 0.70 to 1.10) 
[4]. We employed a societal perspective and used a two-year 
time period to reflect the data and trends more realistically al- 



Claims Database Analyses 

To derive the costs and probabilities of the model parame- 
ters, we analyzed the Health Insurance Review and Assess- 
ment (HIRA) claims database, which is the national claims da- 
tabase. All of the records between January 1, 2006 and De- 
cember 30, 2010 were extracted for all of the patients who 
had a diagnosis of AMI during a two-year intake period be- 
tween January 1, 2007 and December 31, 2008. We had a one- 
year washout period, a two-year study intake period, and a 
two-year follow-up period (Figure 2). Identification of subjects 
with AMI was based on the International Classification of Dis- 
eases, tenth revision, clinical modification (ICD-10-CM) billing 
codes of 121. We used both procedure codes (M6551-2, 
M6561-4, M6601-5, and M661 1-3 for stenting procedure) and 
material codes (J5083 for DES; J5231 and J5232 for BMS) to 
identify patients with AMI who received different types of 
stents during the intake period. The date of the first claim of 
stenting between January 2007 and December 2008 was de- 
fined as the index date. The stent naive patients were defined 
as patients who did not receive stents during the one-year 
washout period before the index date. We excluded patients 
who received both DES and BMS for revascularization. Because 
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No. of cases with diagnosis code 121 during 
1/1/2007-12/31/2008 
(513 979 cases) 



No. of cases with stenting procedures 
(24 742 cases) 



No. of patients with 
hospitalization through an 
emergency visit 
(n = 20 772) 



No. of patients without any 
stents during the washout period 
(n = 20 320) 

Dataset I 



No. of patients with 
diagnosis code 121.9 
(n = 14 907) 



No. of patients without any 
stents during the washout period 
(n = 14 456) 

Dataset II 



Study intake period 



1/1/2007 



12/31/2008 



Index date 

(Date of the first medical claim of stenting procedures) 



V 

Washout period 

(One-year before index date) 



Follow-up period 

(Two-years after index date) 



1/1/2006 



Medical and pharmacy claims data 



12/31/2010 



Figure 2. Identification of the target population in claims da- 
tabase analyses. 

there were no specific diagnosis codes for STEMI, we defined 
STEMI patients by identifying patients with AMI who were 
hospitalized through an emergency visit or had claims for 
emergency management (AC101, AC103, and AC105) based 
on consultation with clinical experts (dataset I). We also identi- 
fied STEMI patients using the diagnosis code for "unspecified 
acute myocardial infarction" (ICD-10 code: 21.9), as some ma- 
jor general hospitals used this code for STEMI patients. We 
used this group as a separate dataset (dataset II) to check the 
robustness of the economic analysis results as part of our sen- 
sitivity analyses. 

The institutional review board of the National Evidence- 
based Healthcare Collaborating Agency approved the study 
and waived the need for consent because the researchers 
used existing data from which subjects cannot be identified 
directly or through identifiers linked to the subjects. 

Estimating Probabilities of Model Parameters 

We estimated the probabilities of model parameters from 
population-based data and a systematic review performed 
previously. The technical details of this systematic review are 



fully described in another article [4]. The probabilities of target 
vessel revascularization were derived from a previous meta- 
analysis comparing DES with BMS in STEMI patients in ran- 
domized controlled trials (RR, 0.48; 95% CI, 0.41 to 0.56). We 
performed a separate analysis to reflect the real world out- 
come in Korea using a large-scale observational study com- 
paring DES with BMS in patients with STEMI (hazard ratio at 
year 1, 0.1 5; 95% CI, 0.08 to 0.30) [5]. 

The probabilities of recurrent procedures of DES, BMS, coro- 
nary artery bypass graft (CABG), and balloon angioplasty were 
estimated from claims that occurred within one year after the 
initial stenting at the index date. We used procedure codes to 
identify these four procedures (01641-2, OA641-2, 01647, 
OA647, 00161-9, and O0170-1 for CABG; M6593-7 for balloon 
angioplasty). The probabilities of transitioning from DES to 
DES (group I), from DES to BMS (group II), DES to CABG (group 
III), DES to balloon (group IV), BMS to DES (group V), BMS to 
BMS (group VI), BMS to CABG (group VII), and BMS to balloon 
(group VIII) were estimated from a national claims database 
analysis. 

Estimating Costs of Model Parameters 

We estimated the costs of model parameters from popula- 
tion-based data for each group (group I to group VIII) and 
groups without revascularization after inserting DES or BMS. 
Thus, we estimated costs for ten groups in total. The two-year 
aggregate costs consisted of costs paid by national health in- 
surance, copayments by patients, uninsured costs, and non- 
medical direct costs. Costs paid by national health insurance 
included costs related to surgery (DES, BMS, CABG, and bal- 
loon), hospitalization stays, tests before and after surgery, phy- 
sician fees, medications such as anticoagulants administered 
before and after surgery, treatments for complications, and 
follow-up visits. For follow-up costs after the initial stenting 
procedure and before repeated procedures, we considered the 
costs incurred in certain specialty areas such as internal medi- 
cine, neurology, thoracic and cardiovascular surgery, diagnos- 
tic radiology, laboratory medicine, nuclear medicine, and 
emergency medicine. 

We computed uninsured costs based on a published report 
that presents the proportion of uninsured medical costs among 
the total medical costs spent in the disease area of cardiovascu- 
lar disease including chronic rheumatic heart disease (ICD-10 
code of 105-109), hypertension (1 1 0-1 1 5), and ischemic heart dis- 
ease (I20-I25). We used the uninsured proportion of medical 
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and pharmacy costs in 2010 (19.9%) [6]. Non-medical direct 
costs included transportation costs for patients to visit hospi- 
tals. The total number of hospital visits was assumed to be the 
sum of one visit for admission, one visit within one month after 
surgery, and then one visit every three months based on clini- 
cal experts' opinion. We estimated transportation costs by mul- 
tiplying the total number of hospital visits by the average 
round-trip transportation costs for admission (10 600 KRW) 
and outpatient visits (8600 KRW) in 2005 extrapolated to a 
2011 value using the consumer price index in transportation 
(1 16.8 in 2009 based on 2005) [7,8]. If a patient gets revascular- 
ization, (s)he has to visit the hospital more often than a patient 
without revascularization (two inpatient visits and six outpa- 
tient visits for patients with revascularization; one inpatient vis- 
it and three outpatient visits for patients without revasculariza- 
tion). This resulted in the difference in the transportation costs 
between DES and BMS. 

Sensitivity and Sub-group Analyses 

We performed univariate sensitivity analyses for all cost and 
probability parameters of the model to determine the robust- 
ness of the model results. The range used for each cost param- 
eter was based on the mean and standard deviation (SD) ob- 
tained from the claims database analysis. We used the mean 
value plus one SD as the upper limit and mean minus one SD 
as the lower limit. For each probability parameter, the range 
was based on 25% of the values in the base model. A multivar- 
iate sensitivity analysis using a probabilistic Monte Carlo simu- 
lation was also performed using gamma distributions for cost 
parameters and triangular distributions for probability param- 
eters with 10 000 trials per simulation. The parameters of the 
gamma distributions were based on the mean and SD ob- 
tained from the claims database analysis. For triangular distri- 
butions, the likeliest values were based on the claims database 
analysis, and the minimum and maximum values were based 
on five clinical experts' opinion from three major hospitals in 
Korea. To check the robustness of the economic analysis results 
in terms of the way we defined STEMI patients in the claims 
database analysis, we used the results from dataset II and per- 
formed another set of an economic analyses. We also per- 
formed a sub-group analysis by restricting the analysis to pa- 
tients who received only one stent to check the robustness of 
the economic analysis results, given the inability to adjust for 
the baseline severity of patients receiving DES and BMS. In this 
way, we were able to select patients who had a similar base- 



line disease severity and partly overcome the limitations of the 
claims database not containing clinical variables. This sub- 
group analysis was based on the assumption that the patients 
with more severe conditions would have more than two stents 
inserted. Analyses were performed using SAS statistical soft- 
ware version 9.2 (SAS Inc., Cary, NC, USA) and TreeAge Pro 
2009 (TreeAge Software Inc., Williamstown, MA, USA). 

RESULTS 

Our base model estimates, the ranges of values used in the 
sensitivity analyses, and our data sources are presented in Ta- 
ble 1 . We took the baseline efficacy parameter from a recent 
systematic review with a meta-analysis where the probabili- 
ties of the repeat target vessel revascularization for DES and 
BMS were 5.4% and 1 1 .8%, respectively [4]. We used the HIRA 
database involving 24 742 stenting incident cases with a diag- 
nosis code of AMI to obtain the rest of the parameter values 
for the base model. The mean lengths of hospitalization for re- 
peated procedures with DES were 5.5 days (SD, 4.6 days; me- 
dian, 4.0 days) in patients with initial DES and 5.1 days (SD, 4.3 
days; median, 4.0 days) in patients with initial BMS. The ages 
at the index date did not differ significantly between the pa- 
tients with initial DES (mean age with 62.0 years) and those 
with initial BMS (mean age with 62.8 years). Similarly, the pro- 
portion of gender was not significantly different between the 
two groups (p-value: 0.4556). 

From a societal perspective using dataset I, the two-year av- 
erage cost for patients with initial DES use was 1 1 065 528 
KRW/person. The two-year cost for those with initial BMS use 
was 9 647 647 KRW/person. The expected two-year cost per 
patient was 1 417 882 KRW higher for DES-treated patients 
compared with BMS-treated patients. As shown in Table 2, the 
majority of costs occurred in the first year after surgery. The 
proportion of second-year costs was 4.5% in patients with ini- 
tial DES use and 5.4% in those with BMS. Notably, the second- 
year cost after surgery was slightly higher in patients with ini- 
tial BMS use versus DES use, which was the opposite of the 
findings regarding the total costs and the first-year cost, but 
the difference in magnitude was trivial. When we performed a 
subgroup analysis including patients in whom only one stent 
was inserted in order to generate comparable patient groups, 
the two-year cost difference between DES and BMS decreased 
to 817 833 KRW/person (by about 42%) compared with the 
cost difference between the two groups in dataset I. 
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As shown in the tornado diagram in Figure 3, the incremen- 
tal costs between DES and BMS use were insensitive to vary- 
ing probabilities of target vessel revascularization after the ini- 
tial DES or BMS use and varying costs for different types of re- 
peated procedures. However, this economic model was very 
sensitive to the incurred costs in patients without repeated 
procedures after the initial DES or BMS use. The qualitative 
conclusions of the results changed according to these costs. 
We also performed a multivariate sensitivity analysis using a 
probabilistic Monte Carlo simulation. Above the 19.5 percen- 
tile of the distribution of incremental costs, the use of DES to 
treat AMI admitted through an ER visit incurred higher costs 
compared with the use of BMS. The direction of cost differenc- 
es between two stents became opposite below the 1 9.0 per- 
centile of the distribution of incremental costs between DES 
and BMS. 

DISCUSSION 

This economic analysis suggests that the use of DES com- 
pared with the use of BMS in patients with AMI admitted 



through ER visits in South Korea would lead to an increase in 
costs that would partially be offset by cost savings due to the 
reduced need for repeated revascularization given that the 
mortality after the use between DES and BMS is not different. 
We have conducted several sensitivity analyses and subgroup- 
analyses to check the robustness of our result. The result of the 
cost-saving option did not change by most of the parameters. 
However, the cost-saving option was highly sensitive to the 
incurred costs in patients without repeated procedures after 
the initial DES or BMS use. About 80% of the results from the 
probabilistic Monte Carlo simulation indicated that the use of 
BMS is the cost-saving option in patients with AMI admitted 
through ER visits. 

Several economic analyses have been conducted to exam- 
ine the implications of the use of DES compared with the use 
of BMS in each country's healthcare system, including Canada, 
the United Kingdom, the United States of America, Italy, Swit- 
zerland, the Netherlands, Australia, and Belgium [3,9-1 1]. Few 
studies have concluded that the use of DES is cost-effective 
when compared with BMS, and most studies concluded that 
the use of DES is not cost-effective for all patients or lower risk 



Table 1. Parameter values, ranges of values used in sensitivity analyses, and sources 



Types of initial stenting procedure 



Model 
parameters 



DES 



BMS 



Values in 
base model 



Ranges for 
sensitivity analyses 



Low 



High 



Values in 
base model 



Ranges for 
sensitivity analyses 



Probabilistic 
model distribution 



Source 



Low 



High 



Probabilities (%) 



TVR 


5.4 


4.1 


6.8 


11.8 


8.8 


14.7 


Triangular 


[6] 


DES 


59.7 


44.8 


74.6 


50.9 


38.1 


63.6 


Triangular 


HIRA claims data' 


BMS 


0.6 


0.5 


0.8 


3.4 


2.6 


4.3 


Triangular 




CABG 


4.3 


3.2 


5.4 


9.5 


7.1 


11.9 


Triangular 




Balloon 


35.3 


26.5 


44.2 


36.2 


27.2 


45.3 


Triangular 




No TVR 


94.6 


70.9 


100.0 


88.2 


66.2 


100.0 


Triangular 


[6] 


Costs 2 (X10 3 KRW) 


















TVR 
















HIRA claims data, 


DES 


16 952 


13115 


20 790 


16718 


10 787 


22 650 


Gamma 


[7,8,10] 


BMS 


16415 


13 209 


19 620 


13 422 


10 798 


16 047 


Gamma 




CABG 


31 290 


20 281 


42 299 


25 559 


19 372 


31 746 


Gamma 




Balloon 


17 232 


12 776 


21 689 


13 571 


9779 


17 364 


Gamma 




No TVR 


10 688 


6667 


14710 


8760 


5361 


12159 


Gamma 





DES, drug-eluting stents; BMS, bare-metal stents; TVR, target vessel revascularizations; CABG, coronary artery bypass graft; KRW, Korean won; HIRA, Health 
Insurance Review and Assessment; Balloon, balloon angioplasty. 

'HIRA claims database, which is population-based data that contains information on all medical and prescription drug claim records of the Korean population 
(results from dataset I are presented). 

Two-year aggregate costs consisted of costs paid by national health insurance, copayments paid by patients, uninsured costs, and non-medical direct costs in 
201 1 KRW. 
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Table 2. Results of economic analysis 



Total costs incurred 


Total costs incurred 


Cost difference 


in patients with DES 


in patients with BMS 


between DES and BMS 


Dataset 1 (STEMI patients defined by ICD-1 0 code 21 with emergency visits) 






Total of two years 11 065 528 


9 647 647 


1 417 882 


1st year 10 884 425 


9 463 717 


1 420 708 


2nd year 495 111 


519 644 


-24 532 


Dataset II (STEMI patients defined by ICD-1 0 code 21.9) 






Total of two years 1 0 955 336 


9 464 538 


1 490 798 


1st year 10 782 129 


9 254 967 


1 527 162 


2nd year 509 317 


558 718 


-49 401 


Dataset I (subgroup analysis: patients inserted with only one stent) 






Total of two years 10 368 612 


9 550 778 


817 833 


1st year 10181185 


9 375 947 


805 239 


2nd year 505 721 


507 601 


-1880 


Dataset I (using real-world data in Korean 1 ) 






Total of two years 11 168 523 


10 424 015 


744 508 


1st year 10 962 470 


10 116 455 


846 015 


2nd year 537 937 


746 531 


-208 594 



Values are presented as KRW/person. 

DES, drug-eluting stents; KRW, 2011 Korean won; BMS, bare-metal stents; STEMI, ST-segment elevation myocardial infarction; ICD-1 0, International Classifica- 



groups, but is (or might be) cost-effective in some high-risk 
population such as patients with diabetes, small vessels, or 
long lesions. Unlike our study, these studies were not limited 
to patients with AMI. 

The strength of our analysis is that we used the real-world 
population-based data that covers almost all of the Korean 
population to derive parameter values of costs and transition 
probabilities in patients with AMI admitted through ER visits 
who had initial stenting procedures. The analysis was based 
on individual data reflecting real and contemporary practice. 
To get the estimates for stent naive users, we used a one-year 
washout period. We defined patients with STEMI by using the 
diagnosis code of AMI cases who were hospitalized through 
an emergency department visit or had claims for emergency 
management due to the absence of codes for STEMI. Because 
there was an uncertainty in the way we defined STEMI pa- 
tients, we used another approach to define STEMI patients 
(dataset II) and re-ran the entire economic analysis. Our results 
were robust regardless of the way we defined patients with 
STEMI. 

To overcome the limitation of using a claims database that 
does not include clinical variables, we performed a sub-group 
analysis by confining patients who received only one stent to 
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Figure 3. Results of sensitivity analyses. (A) Tornado diagram 
and (B) Monte Carlo simulation. DES, drug-eluting stents; 
TVR, target vessel revascularizations; BMS, bare-metal stents. 
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produce comparable patient groups in terms of disease sever- 
ity. As expected, the cost difference between patients with 
DES and those with BMS decreased by about 42% because pa- 
tients in two groups became more homogeneous than pa- 
tients with any number of stents inserted. However, the cost- 
saving option was still the BMS. Furthermore, we have run a 
separate analysis to reflect the real world data in Koreans by 
using the target vessel revascularization rate comparing DES 
and BMS in patients with STEMI from the study of Park et al. 
[5]. The cost-saving option appeared to be using BMS, but the 
magnitude of cost difference decreased by almost 50% when 
compared with the results from dataset I and II. This is because 
the hazard ratio of target vessel revascularization comparing 
DES and BMS was 0.1 5 (95% CI, 0.08 to 0.30) at year 1 . The ef- 
fectiveness of DES versus BMS was shown to be higher in Ko- 
reans with STEMI compared with the efficacy of DES versus 
BMS from randomized controlled trials in a Western popula- 
tion (RR, 0.48; 95% CI, 0.41 to 0.56) [4]. Several Korean studies 
[5,12-17] have investigated the outcomes of stents, but we 
used the Park et al. group's study result because it compared 
DES and BMS in a relatively large-scale group of STEMI pa- 
tients. The other studies compared different types of DES or 
compared DES and BMS in specific patient groups (i.e., renal 
insufficiency) or overall patient groups (i.e., all AMI including 
STEMI). Although the magnitude of the cost difference be- 
tween the two groups decreased by half, our results on the 
cost-saving option were robust in several subgroup analyses. 

Several limitations to this study need to be acknowledged. 
First, the study results carry the common limitations of claims 
data because the analyses are based on the national claims 
database. Clinical information about the types of blood vessel 
regions where stents were inserted (i.e., small vessels, long le- 
sions), the level of severity, and whether the revascularization 
was due to stent restenosis were missing. Due to the absence 
of clinical variables, we were not able to define patient groups 
according to varying degrees of severity. To partly resolve this 
issue, we performed a sub-group analysis by focusing on pa- 
tients who received only one stent. These patient groups 
would have higher probability of having a comparable disease 
risk and level of severity. In addition, because the patients who 
received only one stent might have less severity than the pa- 
tients who received two stents or more, there is a possibility 
that the costs differences between patients with DES and 
those with BMS might not occur. The results showed that the 
cost-saving option was using BMS. Further studies are needed 



to find cost-saving options between DES and BMS in different 
types of high-risk groups who are prone to undergoing addi- 
tional revascularizations and experiencing worse outcomes. In 
addition, there is a possibility that we might have included pa- 
tients with NSTEMI (non ST-segment elevation myocardial in- 
farction) in our analysis data because we did not have clinical 
data to identify patients with STEMI precisely. However, we 
performed a sensitivity analysis to define the patient popula- 
tion by the 121 .9 code and the results were similar. This code is 
defined as the unspecified AMI and is often used as a code 
when patients have STEMI based on clinical experts' opinions 
from three major hospitals. Although we tried several ap- 
proaches to identify STEMI patients, this limitation is difficult 
to overcome perfectly because we do not have clinical vari- 
ables in the claims database. Second, in general, the validity 
issue of administrative database coding cannot be easily re- 
solved because this database is constructed for reimburse- 
ment purposes and not for clinical purposes. However, the 
HIRA claims data has a higher reliability than any other data in 
Korea for estimating health care utilization and costs. The re- 
sults from the HIRA data are generalizable and representative 
because the national claims data covers almost the whole 
population of Korea. Moreover, the accuracy of the diagnosis 
codes tend to be higher for claims of severe conditions than of 
mild conditions [18]. Third, we employed a cost-minimization 
approach because the major clinical outcome, which was 
mortality, was not significantly different between patients 
with DES and those with BMS based on the meta-analysis of 
randomized clinical trials. Other clinical outcomes such as tar- 
get vessel revascularization or target lesion revascularization 
were significantly lower in patients with DES vs. BMS, which 
was reflected in the model [4,19]. Stent thrombosis was not 
significantly different between the two groups although there 
is some concern that DES might be associated with an in- 
creased risk of stent thrombosis over the long term [20,21]. 
Because the most important clinical outcome was mortality in 
this patient group, based on a discussion with clinical experts, 
we chose a cost-minimization approach over a cost-effective- 
ness or cost-utility approach, as suggested in the economic 
evaluation guideline by the Health Insurance Review and As- 
sessment Service. However, caution is needed when choosing 
the cost-saving option between two stents because the results 
are based on the assumption that important clinical effects 
are not significantly different between the two stents. For ex- 
ample, the decreased rate of target vessel/lesion revasculariza- 
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tion could be great benefit to a certain patient group. In this 
case, although the difference in revascularization probability is 
reflected in the model, the cost-utility approach might be 
needed to quantify the benefits of decreased revascularization 
in different ways, such as incorporating the improved health- 
related quality of life due to reduced target vessel revascular- 
ization after using DES compared with BMS. A carefully de- 
signed study deriving the utility of target vessel revasculariza- 
tion in a Korean population might be needed. Finally, we were 
not able to include the costs incurred in patients who used 
more than three stents. Currently, the government reimburses 
up to three stents used for patients. Thus, the HIRA data will 
only include the claims for the first three stents used. This 
means that our cost estimates might be underestimated. 

In conclusion, this economic analysis provides the best data 
available to date on the cost-saving option between DES and 
BMS in patients with AMI admitted through ER visits who are 
stent naive users in Korea. The use of DES to treat AMI admit- 
ted through ER visits incurred higher costs compared with the 
use of BMS. Although this result was sensitive to the costs in- 
curred in patients without repeated revascularizations after 
their initial stenting procedures, the use of BMS was shown to 
be the probable cost-saving option from the Monte Carlo sim- 
ulation. Further studies are needed to examine the cost-saving 
options in different types of high-risk groups who are prone to 
having more revascularizations. 
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